China successfully achieved universal health insurance coverage in 2011. Previous work on the effects of social health insurance in China has overlooked the association between health insurance and inpatient service category as well as the mechanisms of institutional characteristics. This study seeks to estimate the social health insurance difference in inpatient expenditure and service category. The role of institutional characteristics was also studied. The logistic model was applied to estimate the association of social health insurance and service category. In addition, Heckman Selected Model and generalized linear model were used to examine the association of health insurance and inpatient expenditure. Estimations were done for 4076 individuals older than 45 years using pooled cross-sectional survey data from the China Health and Retirement Longitudinal Study conducted in 2011 and 2013. Patients with health insurance were more likely to spend more and receive more types of inpatient service. This relationship was partially explained by the institutional characteristics. Therefore, this study highlights the importance of enforcing the regulation of referral mechanisms, the tiered copayment requirement to guide people's care-seeking behavior, and reforming the allocation of limited health resources between different levels of facilities and also between private and public hospitals.
Introduction
Social health insurance (SHI), as a method to financing funds mobilization and pooling of risk, is considered by many health policy makers a powerful solution to health financing and delivery problems. 1 Many countries take great efforts to introduce or expand health coverage to guarantee access to necessary services. 2 According to previous literature, universal coverage has improved health care access and utilization by reducing the financial barrier to providing care for people who need it most, including lower income persons. On the other hand, a universal insurance scheme may be attributed to a rapid inflation expenditure and supplier-induced demand. [3] [4] [5] [6] [7] [8] [9] [10] China has made remarkable progress in universal health insurance (HI) coverage. The largest reforms of China's SHI system include introducing 2 HI programs: the New Rural Cooperative Medical Scheme (NCMS) that was set up in 2003, and the Urban Resident Basic Medical Insurance (URBMI) established in 2007.
Before the introduction of these 2 programs, China's SHI system mainly covered workers in the formal sector, which comprised only 36.5% of Chinese people in 2003. With the establishment of both NCMS and URBMI, the Chinese government expanded its SHI system to nearly the whole population. The Ministry of Health in China declared a coverage rate of 95% by the end of 2011, denoting that China successfully achieved universal HI coverage. Despite China's achievement in expanding HI coverage, a number of concerns have been raised about the segmentation of the HI system and a large difference in reimbursement across various groups. 11, 12 Several studies have investigated the impacts of SHI on health care utilization in China; however, the results were inconsistent. Most studies observed that obtaining SHI increased the probability of using health services and had no statistically significant or positive effects on average spending and financial protection, but some exceptions were found in some provinces (eg, Gansu) or among the poorest decile of the population. [12] [13] [14] [15] [16] [17] [18] [19] [20] In this article, we used a data from national representative household survey collected during 2011-2013 and documented the correlation between SHI and inpatient care service among Chinese people 45 years and older.
Furthermore, the role of institutional characteristics between SHI and inpatients service category/expenditure was also examined. According to Finkelstein, 21 a market-wide change in HI coverage may have larger effects than those implied by individual-level changes in HI coverage-especially if the expansion of HI coverage sufficiently increases the aggregate demand, so as to induce health care providers to incur the fixed costs associated with building new institutions and investing in expensive equipment. Health investment in China is likely to be captured by providers as higher income and profits rather than producing benefits and improved well-being for patients. This potentially serious problem, along with the commendable development of HI, makes it both necessary and urgent to investigate the role of the institutional characteristics. 16 To our knowledge, this is the only study investigating the role of institutional characteristics between SHI and patients hospitalized treatment.
Methods

Data
We selected a study sample from the China Health and Retirement Longitudinal Study (CHARLS) from the years 2011 and 2013 (http://charls.ccer.edu.cn/en) for analysis. CHARLS is a national representative sample of people aged 45 years and older. Modeled after the Health and Retirement Study in the United States, CHARLS investigated a broad range of characteristics among people aged 45 years or older in mainland China. The areas included demographic background, family structure, work status, retirement and pension, and income and assets to health information, including health status, insurance, and health care utilization. The Institutional Review Board of Peking University approved the survey (No. IRB00001052-11014).
The data were collected using stratified 3-stage cluster sampling. In the first stage, 150 county-level units (rural counties and urban districts) were randomly selected from a sampling frame containing all county-level units of China, but excluding those in Tibet in proportion to their population sizes (PPS). Within each county-level unit, 3 primary sampling units (PSUs)-administrative villages in rural areas or neighborhoods in urban areas-were randomly selected by PPS. Within each PSU, 24 households with members aged 45 years or older were randomly selected. The member aged 45 years or older and his or her spouse (if present) were interviewed face-to-face in each household.
The baseline survey was conducted between June 2011 and March 2012, covering a total sample of 17 705 respondents. These respondents were followed up and will continue to be followed up every 2 years. The second wave was completed in 2013, which contained 18 605 respondents. For this study, we only included respondents who had used inpatient care in the last year before the interview in the 2011 and 2013 panels respectively. We pooled cross-sectional surveys with complete information for all relevant variables. The total sample size was 4076 respondents, with 3488 insured users and 588 noninsured users.
Measurements
Inpatient Service Category. Participants were asked to report inpatient service category provided by doctors during their last hospitalization that was based on a multiple-choice question, including 6 main categories: medications, X-ray, surgery, injections, laboratory tests, and drip infusion (IV).
Inpatient Expenditure. The outcomes of interest in this study relate to inpatient expenditure. We used variables such as the total expenditure and out-of-pocket payment by individuals (for the same first visit in the relevant recall period) to capture inpatient expenditure. All spending data were deflated to 2011 values using province-specific Consumer Price Indices and log transformed.
Health Insurance Use.
Participants were asked what insurance they use or would use. In the analysis, participation was recoded into 5 dummy variables: Urban Employee Basic Medical Insurance (UEBMI), URBMI, NCMS, and Private Medical Insurance with uninsured patients as the reference group.
Institutional Characteristics. Facility level and private care use were controlled to measure institutional characteristics. Facility level was assessed by measuring the level of the health care agencies visited by patients for their last inpatient care visit, with a value of 1 indicating "township/ community health center" and 0 indicating "county/district hospital and above. Private care use was coded as 1, otherwise noted as 0.
Control Variables. Several variables were controlled when testing the hypothesized model, including demographic characteristics, socioeconomic status, health outcomes, and health behaviors. Participants were asked to report their age, gender (male or female), and place of residence (urban or rural area). Socioeconomic status was evaluated by educational level (no education, no formal education but can read and write, elementary school, middle school, and high school and above); household income (calculated by asking participants to indicate all types of income received by members); and employment (employed paid by wage, self-employed, farming, with the unemployed or those who had never worked as the reference group).
Health status was assessed as 2 latent constructs: self-reported health status and reasons for being hospitalized. Self-reported health status was measured by one question: "Would you say your health is excellent, very good, good, fair, poor, or very poor?" The response category of "good and above" was noted as 3, "fair" as 2, and "poor or very poor" as 1. The reasons for being hospitalized were divided into sickness, accident, violence, and other. Local medical treatment was based on the question "What is the location of this facility, which you visited for last inpatient care?" If the respondents received medical treatment out of the city they lived, the variable was encoded as 0, otherwise 1.
Smoking and drinking behaviors were also controlled. Smoking status was classified as a current smoker or a nonsmoker. When referring to drinking, respondents were asked if they drank beer or any other alcoholic beverage during the previous 12 months. Those who had drunk in the past 12 months were identified as a "current drinker" and asked further questions about their frequency of drinking. Drinking more than 2 to 3 times a week was considered as "drinking frequently." Regional (east, west, and central) and wave dummy variables were also included.
Statistical Analysis
Descriptive analysis was first performed to describe the difference in inpatient expenditure and service category between SHI user and non-SHI user. Frequencies with percentages and means with standard deviations were presented. P-values were calculated using the chi-square test for categorical variables, and 1-way analysis of variance for continuous variables between groups using SHI or not.
Second, multivariate regression models were formulated to estimate HI difference in inpatient expenditure and service category, as well as the role of institutional characteristics. The full multivariate regression models regressed control variables on the primary outcome variable in a stepwise manner. For inpatient service category, stepwise modeling was used, beginning with control variables, including demographics, socioeconomic status, health outcomes, and health behaviors. Institutional characteristics was then analyzed to observe the potential effect of controlling for institutional characteristics in observing the impact that HI has on inpatient service category. Since inpatient service category were category variables, the logistic model was applied and odds ratios (ORs) with 95% confidence intervals (CIs) were reported.
The association of HI and inpatient expenditure was examined in a similar way. At first, regression model of inpatient expenditure was estimated by adjusting for demographic, socioeconomic status, health outcomes, and health behaviors. Subsequently, inpatient service category and institutional characteristics were controlled one by one. The hypothesis that institutional characteristics and inpatient service category are conceptualized as factors that connect HI use to inpatient expenditure, would be supported if HI use was associated with inpatient expenditure when examined without adjustment for institutional characteristics and inpatient service category, but would be attenuated after adjustment for institutional characteristics and inpatient service category.
Since 1629 respondents reported that a doctor suggested that he or she needed inpatient care but did not get hospitalized in the past year, expenditure information was only available for respondents who currently received inpatient service. Hence, a nonrandom sample selection may occur because its observation depends on the inpatient behavior. We then applied the Heckman selected model, a 2-stage procedure that can correct sample selection bias in regression analysis to adjust for the potential selection bias. 22 The Heckman selected model estimated all parameters in 2 stages with 2 equations: a selection equation and an outcome equation. (1) The selection equation predicted the influence of each independent variable on hospitalized or not. (2) The outcome equation predicted the expenditure, conditional on the selection equation. When the error terms from these 2 equations were significantly correlated, standard regression techniques applied to the outcome equation alone yielded biased results; therefore, it was necessary to correct it. 23 The correlation in the error terms was tested and an insignificant result of the inverse Mills ratio suggested that there might not be any sample selection bias. Therefore, generalized linear model was used to evaluate the relationship between HI and inpatient expenditure. The model was chosen because it is well suited to deal with skewed outcomes and avoid retransformation problems. 23 Robust standard error was reported.
Statistical analyses were performed using STATA 14.0. injection, test, X-ray, and IV was 5% 13%, 3%, 1% higher, respectively. Also, the mean of total and out-of-pocket expenditure for last inpatient services among them was higher (total expenditure: SHI insured and noninsured: 8110 vs 6933; out-of-pocket payment: SHI insured and noninsured 6028 vs 5269). In addition, those who were reimbursed or would be reimbursed by SHI were less likely to receive inpatient services at private hospitals (SHI insured and noninsured 5% vs 18%) and township/community facilities (SHI insured and noninsured 21% vs 24%). Table 2 shows the associations between SHI and inpatient service category. In the basic model, individuals who were reimbursed or would be reimbursed by SHI for their last inpatient services were more likely to use inpatient service. Using UEMBI as an example, compared with non-HI users, individuals were more likely to receive surgery by 45% (95% CI 1.06-1.98), X-rays by 28% (95% CI 0.98-1.68), tests by 99% (95% CI 1.52-2.62), injections by 68% (95% CI 1.30-2.17), and no significant HI difference in the utilization of medication and IV were observed. In the extensive models adjusting for institutional characteristics, the effects of the insurance coverage on tests and injection were not as impactful. The OR of the insurance coverage on tests and injection decreased to 1.67 (95% CI 1.22-2.27) and 1.36 (95% CI 1.02-1.82), and no significant HI difference in the utilization of other services were found.
Results
Characteristics of the Respondents
Associations of SHI and Inpatient Service Category
Associations of SHI and Inpatient Expenditure
In the basic models, which only adjusted for SHI and patient characteristics, users with UEBMI, URBMI and NCMS incurred higher inpatient total expenditure by 34% (standard error [SE] = 0.09), 30% (SE = 0.12), and 15% (SE = 0.08) than those without HI coverage, respectively (Table 3) . After controlling for inpatient service category and the facilities characteristics one by one, the results were consistent, but the effects were smaller. UEMBI increased expenditure by 19% (SE = 0.09), and URBMI and NCMS were insignificantly related to inpatient expenditure with inpatient service category and the facilities characteristics controlled. Although NCMS was not significantly associated with out-of-pocket payment, UEMBI and URBMI increased out-of-pocket payment by 30% (SE = 0.13) and 30% (SE = 0.16) in the basic model. After controlling for inpatient service category and the facilities characteristics, UEMBI and URBMI were not significantly linked with out-of-pocket payment.
Discussion
Based on the CHARLS national survey data from 2011 and 2013, this study estimated the association between SHI and inpatient service category/expenditure in China. To our knowledge, this is the first study ever trying to identify the role of institutional characteristics in the HI determinants of inpatient service.
Our results showed that SHI was an important predictor of both inpatient medical service category and expenditure. In particular, patients reimbursed by SHI were significantly associated with a higher probability of utilizing inpatient services (eg, injection, test, surgery and X-ray) and more expensive inpatient expenditure. The SHI system improved the access for insurance patients to receive different types of hospitalized treatment items. However, SHI led to expenditure inflation.
After adjusting for the role of institutions, a smaller difference was observed for inpatient costs and service category between SHI insured and uninsured patients. The institutional characteristics may undermine the difference using SHI or not. First of all, previous literature suggested that, relative to those without insurance, individuals with SHI preferred to seek Odds ratio (95% confidence interval) was estimated from multivariate logistic regression, adjusting for including demographic characteristics, socioeconomic status, health outcomes, and health behaviors, wave, and region. Odds ratio (95% confidence interval) was estimated from multivariate logistic regression that further adjusted for levels of facilities and types of treatment items.
*P < .1, **P < .05, ***P < .01. Coefficient (robust standard error) was estimated from multivariate logistic regression, adjusting for including demographic characteristics, socioeconomic status, health outcomes, and health behaviors, wave, and region.
c Coefficient (robust standard error) was estimated from multivariate logistic regression that further adjusted for levels of facilities and types of treatment items.
*P < .1, **P < .05, ***P < .01.
health services among public hospitals instead of private providers, which may be related to the differences in the current insurance reimbursement policy for private and public health services. 24, 25 We found that the rate of insurance reimbursement per visit was less for private than for public services at each level of facilities (township/community health center: private 34% vs public 37%; country/district hospital: private 28% vs public 36%), which lead SHI user to choose public providers. 11 On the other hand, private hospitals, especially township/ community health centers without coverage by HI, cannot compete with public hospitals in technology and equipment in China. 26 Therefore, private hospitals, seeking to attract uninsured patients in a public-dominated system of insurance and delivery, often charge expenditure that is lower than those of public hospitals. 15, 26 Our study documented that the inpatient expenditure and out-of-pocket payment at each level of facilities were lower in private facilities. On average, the total inpatient expenditure and out-of-pocket payment were 2575 yuan and 1649 yuan, respectively, in private facilities, while the total inpatient expenditure and out-of-pocket payment were 9127 yuan and 6802 yuan, respectively, in public facilities. In that case, the characteristics of private and public health care providers may explain partly the smaller difference between insured and uninsured patients. Second, we found that those with SHI were mostly concentrated at district hospitals, which may result in the decreasing difference in inpatient expenditure and service category between insured and uninsured patients. Medical costs were higher in district hospital. The inpatient expenditure and out-of-payment in district hospital were 10 506 yuan and 8112 yuan, respectively, whereas the numbers in township/community health centers were 5129 yuan and 3832 yuan, respectively. However, insurance reimbursement makes SHI users less sensitive to medical costs as a result of receiving medical service in district hospitals and move up the provider ladder from town/community health centers to district hospitals for potentially higher quality of care. 16, 20 Furthermore, SHI participants received more types of treatment items than the uninsured, which could lead to rising expenditure. What should be cautioned is the possibility that care providers deliver more treatment items, leading to supplier-induced demand. 27 When SHI authority lacks either the incentive or the instruments to be robust purchasers, such as actuarial cost estimates, strong negotiating skills, and a consolidated information platform for inspections, care providers may take advantage of weakened inspection capacity to cause supplierinduced demand. 27 When thinking on the policy implications of these findings, it is significant to keep the limitations of this study in mind. First, given the short time span of the program, only a limited set of outcome variables were investigated. Most notably, the impacts of the SHI on health outcomes were not taken into consideration. Second, it is hard to judge whether insured persons spend more than uninsured persons to receive more health services from this study. This must be studied further by separating the necessary cost from cost due to supplier-induced demand. Third, the study cannot explain the heterogeneous effects across various HI schemes. Although most of the results were similar, NCMS was not found to be associated with out-of-pocket payment, which was inconsistent with the results from UEBMI and URBMI. However, our article does not have information to explain the difference.
Even so, our study still has important policy implications for China to improve SHI. On one hand, the regulation of referral mechanisms and the tiered copayment requirement to guide people's care-seeking behavior should be enforced. On the other hand, more efforts should be devoted to reforming the allocation of limited health resources between both different levels of facilities and private and public hospitals. It might not be unreasonable for insured persons to spend more than the uninsured to enjoy more health services. However, it should be cautioned that providers exploited their informational superiority and took advantage of insurance coverage to deliver more expensive medical care. In order to control supplier-induced demand, cost-effective institutional arrangements should be encouraged.
In conclusion, obtaining SHI increased the probability of using medical service items (eg, injection, test, surgery, and X-ray) and inpatient expenditures in China. Institution characteristics may undermine the relationship between SHI and inpatient service items/expenditure by guiding patients' choice of health care providers. Therefore, people's care-seeking behavior should be taken into consideration of SHI policy, meanwhile, the allocation of limited health resources policies should be distributed evenly in the ongoing Chinese health care reform.
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